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Imine Reduction and Condensation 
ABSTRACT
Different types of alkyl diaminoalcohols were obtained by imine 
condensation of 2-(2-aminoethyl)aminoethanol and aldehydes 
followed by reduction using NaBH4. Mannich reactions of  2,4-
substituted phenol, paraformaldehyde and ethanolamine were 
attempted.
INTRODUCTION 
Research in linear compounds has been commonly 
performed throughout history, however, little has been done with 
cyclical materials. The physical and chemical properties of 
molecules depend heavily on their structure. Little evidence has 
been collected due to the small number of clean cyclic molecules 
that contain many carbons. The drawback of conventional 
synthesis of large carbon rings is that they have too many side-
reactions and often require highly diluted reacting conditions.1 A 
method of using metal bounded catalyst to perform ring 
expansion by monomer insertion has recently been published.2
By avoiding linear starting material,  the tedious purification 
process will be reduced significantly. Inspired by this article, this 
research project focuses on making catalysts for the ring 
opening polymerization of lactide, which will hopefully yield clean 
cyclic carbon macrocycles. The rings can be used to produce 
PLA that is almost free of branching and industrially applicable. 
Furthermore, the cyclic rings can be used to study the physical 
property of cyclic compounds.3 The first step of producing this 
catalyst is an imine condensation of an aldehyde with 2-(2-
aminoethyl)aminoethanol followed by reduction with sodium 
borohydride to give alky diaminoalcohols 1(a-d).4 Four different 
types of aldehydes (phenylmethanal, heptanal, propanal, butanal, 
have been used and 10-15 g desired products have been 
obtained.  The next step reacts 1(a-d) with paraformaldehyde 
and a substituted phenol. This Mannich reaction forms new 
carbon-carbon bonds at position 5 on the aromatic ring yielding 
ligands 2(a-d) and is currently under investigation. The third step 
is to bind ligands 2(a-d) to metals, hopefully yielding the desired 
catalyst. 
Imine Formation
2-(2aminoethyl)aminoethanol
20 mL, 197 mmol, 1 eq.
phenylmethanal
25 mL,  246.2 mmol, 1.2 eq. 
EtOH
95%, 500 mL
MgSO4
powder, 5 g
Reduction NaBH4
13.5 g, 357 mmol, 1.8 eq. 
Work Up 
Step 1 10%HCl 
200 mL
Step 2 ethyl acetate 
1 × 200 mL, 3 × 100 mL
Step 3 Isopropanol
3 × 75 mL
Step 4 EtOH    
3 × 75 mL
Step 5 MeOH 
3 × 75 mL
Step 6 butanol
3 × 75 mL
Step 7 saturated NaOH 
100 mL
Step 8 CH2Cl2
75 mL 
Recrystalization MeOH
300 mL
Product JC-1-23A
7.9 g, 15% yield,  mp.226-230 C
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METHODS 
2-[[2-[(phenylmethyl)amino]ethyl]amino]-ethanol
Imine formation 
Reactants listed in the table below were stirred at room 
temperature for three hours. 
Reduction
NaBH4 was added in 4.5 g amounts at 0, 1 and 3 hours. The 
mixture was stirred for an additional 17 hours before being 
filtered and concentrated.
Work Up 
The residue was taken up in 10%HCl and washed with ethyl 
acetate. The aqueous fraction was neutralized with 6 M 
NaOH and the mixture was concentrated. The residue was 
washed with isopropanol, then EtOH, followed by extraction 
with MeOH. The MeOH extracts were combined and 
concentrated.  The concentrate was taken up in 100 mL water 
and washed with 2-butanone. The aqueous phase was 
concentrated to a yellow gel and taken up in saturated NaOH 
solution and shaken with CH2Cl2. MgSO4 was added to the 
mixture, forming an emulsion with the organic phase above 
the aqueous phase. The organic phase was concentrated, 
yielding an orange gel which was taken up in isopropanol and 
the product was salted out by bubbling HCl gas to form a 
white precipitate. 
Recrystalization 
The precipitate was recrystalized from 300 mL boiling MeOH 
and cooled in the freezer overnight. The crystals were 
isolated by vacuum filtration, washed with cold MeOH and 
dried overnight in vacuo to yield JC-1-23A
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RESULTS
1H-NMR (D2O, 300 MHz  referenced to solvent residue) 
13C-NMR (D2O, 300 MHz referenced to acetonitrile CH3-) 
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1H-NMR   2-[[2-[(phenylmethyl)amino]ethyl]amino]-ethanol 
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